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STPLIFIED 1ODULATOR FOR COMPONENT TESTING

Sunmary

It is frequently necessary to oonatruct a modulator for the purpose
of life=testing or factory-tcsting major items such as valves and networks. A
straightforward system for use in thesc cases was devisod, It oontains no
valves other than H,T. rcctifiors and a Trigatron or open gape The small
number of components involved renders the unit readily serviceable, reliable and
trouble~frece,

Genoral Principles

The basic eircuit is shown in Drawing No. ATR.70/775 FPigurc 1. A
high voltage transformer is grounded at one ond and the other end is attached
to the nctwork via a rectificr, arranged to charge the oapacity negatively.
The same transformer winding is likewlse conneoted to a sccond rectifier in
opposition with the first, This rcetifier charges a small condenser C
(100 to 500 )}uF) connccted betwoen the trigger clectrode of a spark gap S
and earth,

The spark gap S, which may be CV85, CV125 or CV100 according to voltage
requirements, is used to discharge the nctwork N into the load R, The sequence
of operation is as follows. N is charged nogatively during one half of the
supply cycle and the negntive charge is maintained, On the positive half-cycle
of the supply the condenser C charges positively through a resistance Rl (about
1 m-chm in valuc) to a value sufficient to break down the trigger-anode gap.
The main eharge in N thereafter discharges into the load R, The limiting
resistance R1 is used to reducc the current through the trigger-anode-ground
circuit to a rcasonably low value, At the same time Rl is such that the time-
constant CR1 docs not prevent the rise of voltage of C from being nearly equal
to that of the supply waveform. The rcsistancc R2 across C is gencrally
10/20 times Rl in value and the timo-constant CR2 is roughly cqual to a quarter
of the timc of onc cycle of the supply frequency. None of the values is
oritical, however, and a fairly cxtensive range of frequency can be tolerated
on a given system arranged with the above principles in view,

The network N is charged to nearly the pecak negative value of the
sccondary waveform.  Likowisc the condenser C may be charged to approximtely
the peak positive valuc {providcd CR1 and R2 arc properly chosen). It my be
found desirable to have this positive valuc higher than is obtaincd from a
single common winding though this depends on the tharacteristics of the gap.
In such cascs it is not difficult to extend thc winding to give thc extra
voltage at & low currcnt rating for triggering purposes.

Opceration as a Full-ifave Circuit

The mode of operation on full=wave output can be deduced from Figure 1
and Figurc 2 of Drawing GTR70/814. The output pulse is always nogative in
this arrangomont. The circuit constants werc chosen for a supply of 50 ofs
froqueney (output ropotition rate 100 pps). The positively charged network
requiros inversion of the gap V6 and the anode and triggoer are connocted by
20 M~ohms, The positive charging of the triggering condenser is offected
through the blocking condenser of capacity 002 uF, Thus 0,8 of the peak
voltage E is available for broakdown of the trigger clecctrode, This fraction
could bo incroased if desired by, roducing the trigger capacity to less

than 500 /yJF.

c of Repetition Rato

This is only effeoted by altering the supply froquency, Howover
it is usunlly dosirablc to mintain constant repetition ratc and this is
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automatically onsured. A 50 o/s sourcc con be uscd at 50 or 100 pps.
Genorators of 400 and 500 ¢o/s arc available and nircrnft gencrators may be
used to cover ranges from 800 ¢/s to 2500 c/s. b changing gear-ratios,
Thus froquencies separateod by discrotc steps may be mpde available and
repotition ratos from 50 to 5000 pps realiscd.

Typlcal Wavoforms

The waveforms obscrved at various parts of the circuit are shown
in Drawing LTR70/775, Fig.l, and Drg. GTR70/814, Fig,2, for halfe-wave and -
fullewavo operation respectively. The last rcfers to operation at 100 pps.
with a circuit opcrating on & 50 ¢/s input supply frequoncy, It will
be noticed that there arc slight differcnces obscrved in the pulse shapes
obtained on the altermato cyolcs. It scoms that thesc difforences are due
to the offccts of stray capacities and inductances vhich arc not oxactly
alikc due to thc asyrmetry of components,

It should bc noted that the circuit is of the hold-off type and

dcionisation difficultics arc lecss mrked. Higher repetition rates may
be crployed than with the constant current charging systems.

Authors: S.C. Curran
G, T, Hawkins.

Approved for Circulation: A, Ward.
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